The Long-Term Effect of the Periconception Period on the Embryo's Epigenetic Profile and Phenotype: The Role of Maternal Disease Such as Diabetes and How the Effect Is Mediated (Example from a Rabbit Model).
Maternal metabolic diseases such as diabetes mellitus with diabetogenic hypoinsulinemia and hyperglycemia change periconceptional developmental conditions in utero. In preimplantation rabbit embryos, all major metabolic pathways are affected. Alterations in protein, lipid and glucose metabolism, adipokines, advanced glycation end products (AGEs) and reactive oxygen species (ROS) are described in this review. The embryonic metabolism is characterized by a high plasticity which enables survival of most preimplantation embryos under the non-physiological developmental conditions in diabetic mothers. Adiponectin, for example, compensates for the missing insulin-driven glucose supply and stimulates intracellular lipid accumulation in embryonic cells. AGEs and ROS are clear indicators of metabolic stress. The price paid for survival, however, needs to be taken into consideration. It is an increase in lipogenesis and proteinogenesis, leading to metabolic stress and with potentially negative long-term health effects.